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Abstract: The influence of the different extracts of propolis and chlorhexidine on mutans streptococci and the
development of dental caries in rats was examined in this study. Specifically, the antimicrobial effects of propolis extracts
(including ethanol, methanol, chloroform, hexane, propylene glycol, and ethyl acetate) on Streptococcus mutans UA159
and Streptococcus sobrinus 6715 were studied. Minimal inhibitory concentration and minimal bactericidal concentration
were determined using the National Committee for Clinical Laboratory Standards broth macrodilution method. In the
animal study, the rats were infected with S. sobrinus and fed a cariogenic diet. They were treated topically twice a day with
both ethanol extract of propolis (EEP) and hexane extract of propolis (HEP) for 5 weeks. After the experimental period,
both the microbial composition of their dental plaque and their caries score were assessed. EEP and HEP showed the highest
antimicrobial activity against the tested microorganisms. The chemical composition of EEP and HEP were examined
using gas chromatography-mass spectrometry. The pinobanksin and naringenin were the main phenolic compounds
identified in both extracts. Further, both of the extracts significantly reduced the severity of smooth surface caries in
vivo. The severity of the sulcal caries (Ds) was significantly reduced by EEP compared to the control group (P < 0.05).
In conclusion, poplar propolis demonstrated antimicrobial activity against mutans streptococci, indicating that it may
be used in caries prevention.
Key words: Antimicrobial activity, dental caries, propolis, S. mutans, S. sobrinus

Kavak propolisinin mutans streptokoklar üzerine antimikrobiyal aktivitesi ve
ratlarda çürük gelişimine etkisi
Özet: Bu çalışmada klorhekzidin ve propolis ekstraktlarının mutans streptokoklar ve ratlarda çürük gelişimi üzerine
etkisi değerlendirildi. Propolis ekstraktlarının (etanol, metanol, kloroform, hekzan, propilen glikol ve etil asetat)
Streptococcus mutans UA159 and Streptococcus sobrinus 6715 üzerine antimikrobiyal etkisi çalışıldı. MIC ve MBC,
Klinik Laboratuarlar için Uluslararası Komiteye göre broth makrodilüsyonla belirlendi. Hayvan çalışmasında, ratlar
S. sobrinus ile enfekte edildi ve kariyojenik diyetle beslendi. Ratlara beş hafta süresince propolis ekstrakları (hekzan,
etanol) günde iki kez topikal olarak uygulandı. Deneysel periyottan sonra, dental plağın mikrobiyal kompozisyonu ve
çürük skorları belirlendi. Propolisin hekzan (HEP) ve etanol (EEP) ekstraktları test edilen mikroorganizmalara karşı
yüksek antimikrobial aktivite gösterdiler. HEP ve EEP nin kimyasal kompozisyonu gaz kromatografi/kütle spektrometri
ile belirlendi. Her iki ekstrakta pinbanksin ve naringenin ana fenolik bileşenlerdi. Ekstraktların her ikisi düz yüzey
çürük şiddetini önemli oranda azalttı. Sulkal çürük şiddeti (Ds) kontrol grubu ile karşılaştırıldığında EEP ile azaldı
(P < 0,05). Sonuç olarak, poplar propolis mutans streptokoklara karşı antimikrobiyal aktiviteye sahiptir ve çürüğün
önlenmesinde kullanılabilir.
Anahtar sözcükler: Antimikrobiyal aktivite, diş çürüğü, propolis, S. mutans, S. sobrinus
* Presented at the 88th IADR General Session and Exhibition, Barcelona, 2010.
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Introduction
Dental caries is the most common oral health
problem in humans (1). Caries can progress into
a series of complicated oral diseases, including
endodontitis and periapical periodontitis, which can
negatively impact a person’s quality of life (2). It is
characterized by the colonization and accumulation
of oral microorganisms on dental surfaces, resulting in
the formation of dental plaque and demineralization
of the tooth structure (3). Mutans streptococci are
the etiologic agents of dental caries. Streptococcus
mutans, Streptococcus sobrinus, and Lactobacillus are
all capable of demineralizing enamel by producing
an acidic environment (4,5). Therefore, control
of the bacterial biofilm on teeth is essential for the
maintenance of oral health. Some antiseptics, such
as chlorhexidine and triclosan, have been used in
cariology (6).
The application of natural agents with
antimicrobial activities on dental surfaces promotes
a reduction in biofilm formation. In addition, these
agents can inhibit bacterial colonization, growth,
and metabolism (3). Propolis is a resinous substance
collected by honeybees from different plant buds.
Most of the biological activities of propolis, such as
antimicrobial, antioxidant, and antitumor activities,
have been attributed to flavonoids (7). Moreover,
derivatives of aromatic acids and esters, including
fatty acids, terpenoids, and waxy acids, which are
present in propolis, can also act on microorganisms
(7,8). Results of several studies have demonstrated
an in vitro inhibition of “mutans group streptococci”
(MGS) growth by propolis from different
geographical origins. Park et al. (9) reported that the
ethanolic extracts of propolis from various regions
in Brazil inhibited both glucosyltransferase activity
and growth of S. mutans. Similarly, Duailible et al.
(10) showed that the Brazilian propolis possessed in
vivo antimicrobial activity against S. mutans present
in the oral cavity. In addition, propolis samples
from Japan and China demonstrated antimicrobial
activity against S. sobrinus, S. mutans, and S. cricetus
by inhibiting both water insoluble glucan synthesis
and glucosyltransferase activity (11). Duarte et
al. (12) stated that propolis extracts (ethanol and
hexane fraction) significantly reduced the incidence
of smooth surface caries in vivo without displaying
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a reduction in the percentage of S. sobrinus in the
animals. Only a few studies have been conducted on
the in vitro and in vivo effects of Turkish propolis
against oral pathogens and plaque formation (1315) Therefore, the purpose of the present study was
to evaluate the ability of different poplar propolis
extracts and chlorhexidine to inhibit mutans
streptococci growth and adherence to a glass surface,
and caries development in rats.
Materials and methods
The collection and extraction of propolis
The Turkish poplar type of propolis was used in
the present study. Propolis samples were collected
from honeybee colonies of Apis mellifera caucasica
kept at Erciyes University in the College of Safiye
Çıkrıkcıoğlu Research and Education Apiary in
Kayseri (Central Anatolia). The propolis samples
had been collected by hand and stored in a dark
desiccator cabinet until they were processed. Thirty
grams of propolis samples were extracted for a week
with 100 mL of 70% ethanol, methanol, ethyl acetate,
hexane, propylene glycol, and chloroform at room
temperature to obtain the extracts. After filtration,
the extracts were evaporated to dryness under a
vacuum below 50 °C.
Chemical analysis of propolis extracts
One milligram of dry extract was reacted with
the mixture of 50 μL of pyridine + 100 μL of bistrimethylsilyl trifluoroacetamide (BSTFA) and 1%
trimethylchlorosilane (TMCS) in a sealed glass
tube for 30 min at 100 °C to prepare the samples
for gas chromatography. A sample volume of 1 μL
was injected and analyzed by gas chromatographymass spectrophotometry (GC–MS). GC–MS was
performed using a mass detector (Agilent MSD
5973) and a gas chromatography device (Agilent
GC 6890). The chromatographic column utilized
for the analyses was a Zebron (ZB-1) methyl
polysiloxane column (30 m × 0.25 mm id × 0.25 μm
film thickness). Helium was used as a propulsive
gas, and the speed at which the gas passed through
the column was adjusted to be 10 mL/min. For the
analyses of the samples, the column was first kept at
100 °C for 5 min. Subsequently, the temperature of
the column was increased to 150 °C; the column was
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maintained at this temperature for 2 min. Finally, the
temperature was raised to 280 °C in such a way that
the temperature rose 2 °C per minute. Further, the
column was maintained at 280 °C for 60 min. The
injection was performed in the split mode at 250 °C.
Susceptibility testing
Minimal inhibitory concentration (MIC) and
minimal bactericidal concentration (MBC) of
propolis extracts and chlorhexidine were determined
using the macrobroth dilution method in accordance
with the Clinical Laboratory Standards Institute
(CLSI) guidelines described in a previous study (16).
S. mutans UA159 (ATCC 700610) and S. sobrinus
6715 (ATCC 27352) strains, which are proven
cariogenic microorganisms, were used. For the
macrobroth dilution method, the starting inoculum
was 5 × 105 CFU/mL. Moreover, the propolis extract
concentrations ranged from 12.5 to 1600 μg/mL,
whereas the chlorhexidine concentrations ranged
from 0.125 to 256 μg/mL (17). MIC was defined as
the lowest concentration that showed no turbidity
after incubation. The MBC was determined by
spreading 100 mL samples from each tube with a
concentration equal to or higher than MIC on Brain
Heart Infusion (BHI) agar, supplemented with 5%
of defibrinated sheep blood and incubated at 37 °C
overnight. The MBC was considered to be the lowest
concentration that precluded bacterial growth on the
agar plate (18).
Inhibition of growing cell adherence to glass
surface
Microorganisms were grown at 37 °C at 10% CO2
with an angle of 30° for 18 h in test tubes to assess the
bacterial adherence to a glass surface as detailed by
Hamada and Torii (19) and Koo et al. (18). S. mutans
UA159 or S. sobrinus 6715 was grown in BHI broth
plus 1% (w/v) sucrose containing sub-inhibitory
concentrations (sub-MIC) of the propolis extracts,
chlorhexidine (0.2%), or final ethanol concentration
(0.6% v/v). The sub-MIC concentrations were
relevant to the present study because they
demonstrated bacterial growth. After incubation, the
culture was vibrated using a vortex mixer for a few
minutes. Further, a sample of the broth culture was
pipetted out. The culture was mixed with a potassium
phosphate buffer, followed by centrifugation. The
centrifuged cells were resuspended by an ultrasonic

bath (VirSonic 50, VirTis, USA) at maximum
amplitude for 10 s. The amount of adherent cells was
measured spectrophotometrically at 550 nm (UV1601, UV-visible spectrophotometer, Shimadzu,
Japan) (20).
Animal material
A total of 60 Wistar female rats were utilized in
the present study. They were divided into 5 groups
with 12 animals. The rats were maintained in a 12:12
h-light/dark photoperiod at a temperature of 22-24
°C. They were provided ad libitum access to food and
drinking water.
Animal study
The animal experiment was approved by the
Ethical Committee on Animal Research at Erciyes
University in accordance with the internationally
accepted principles for laboratory animal use and
care. Sixty female Wistar albino rat pups aged 15 days
were purchased from Erciyes University DEKAM
(Hakan Çetinsaya Experimental and Clinical
Research Center). They were screened for indigenous
mutans streptococci. Following the identification of
mutans streptococci in the oral cavity, ampicillin was
given (100 mg/kg) for 4 days. When the rats were
aged 21, 22, and 23 days, they were infected with
S. sobrinus 6715, a proven virulent cariogenic oral
pathogen that is commonly used in animal studies
(12, 21). They were fed pellet chow, Diet 2000 (22)
and 5% sucrose in drinking water ad libitum until
they were aged 25 days to establish the infection by S.
sobrinus. When they were aged 26 days, the rats were
randomly placed into 1 of 5 groups of 12 animals. The
teeth of all rats were treated topically, except for those
in the control group (group 1), using a camel hair
brush for 30 s twice daily as follows: (group 2) ethanol
extract of propolis (EEP), (group 3) hexane extract of
propolis (HEP), (group 4) 0.2% chlorhexidine (CHX)
(positive control group), and (group 5) 80% ethanol
(ethanol control). The concentrations of the tested
EEP and HEP were 5%. Each group of 12 animals was
provided with Diet 2000 ad libitum. The experiment
lasted for 5 weeks. When it was complete, the animals
were killed by CO2 asphyxiation. The lower left jaw
was aseptically dissected, suspended in 5.0 mL of
sterile saline solution, and sonicated (3 times 10
s-pulses at 5 s-intervals at 30 W). The suspension
was placed on mitis salivarius agar plus streptomycin
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and on blood agar to determine the total cultivable
flora. The left and right mandibles were defleshed,
and the teeth were prepared for caries scoring. Caries
on the smooth and sulcal surfaces and its severity
(E, Enamel; Ds, dentin exposed; Dm, 3/4 of dentin
affected) were evaluated using the Keyes system (23).
Kruskal-Wallis variance analysis was used to
compare the S. sobrinus levels on the dental plaque.
In addition, multiple comparison procedures
were performed with the Student Newman-Keuls
method. To compare caries scores, when the data
were distributed normally, a one-way analysis of
variance test or a multiple comparison procedure
was performed using the Holm-Sidak method. When
the data were not normally distributed, the KruskalWallis test and multiple comparison procedures
were performed using the Student Newman-Keuls
method.
Results and discussion
The main types of compounds that were identified
in 2 propolis extracts are listed in Table 1. The primary
constituents of EEP were the flavonoids, especially
pinocembrin (13.5%) and naringenin (2.03%). These
compounds can also be found in a relatively low
percentage in HEP (0.87% pinocembrin and 1.55%
naringenin). Other flavonoids that were present in
significant amounts included chrysin (8.44%) in
EEP and techtochrysin in HEP (0.85%). In addition,
9-octadecanoic acid (34.75%), 2-propenoic acid
(1.34%), hexadecanoic acid (2.32%), benzoic acid
(1.76%), and oleic acid (1.06%) were the putative
active compounds in HEP. Pinocembrin, naringenin,
9-octadecanoic acid, 3,4 dimethoxycinnamic acid,
and cinnamyl cinnamate were detected in both of the
samples.
The values of MIC, MBC, and inhibited bacterial
adherence are shown in Table 2. All of the propolis
extracts showed antibacterial activity on S. mutans
and S. sobrinus. The MIC values of different extracts
ranged from 50 to 100 μg/mL against S. mutans.
However, the MBC values of extracts were 2 to 8
times greater than the MIC values. The MIC and
MBC values of chlorhexidine were lower than the
propolis extracts.
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Similarly, the MIC and MBC values of the propolis
extracts ranged from 50 to 100 μg/mL and 100 to 800
μg/mL, respectively. The EEP and HEP of propolis
showed the highest activity in propolis extracts
against S. sobrinus. Therefore, these 2 extracts were
used in the caries study. Further, the poplar propolis
extracts reduced the sucrose-dependent adherence of
growing mutans streptococci cells to a glass surface,
although they did not completely inhibit it. Poplar
propolis extracts decreased the sucrose-dependent
adherence of growing S. sobrinus cells to a glass
surface more than S. mutans.
The groups treated with the propolis extracts
(EEP and HEP) showed significant effects on the
level of infection by S. sobrinus compared to that of
the control group. The lowest counts for S. sobrinus
population were observed in the groups treated with
EEP and CHX (see Table 3).
The effects of the treatments on the incidence
and severity of smooth surface and sulcal caries
are shown in Table 3. Propolis extracts showed
significant cariostatic properties on smooth surface
caries. In general, animals treated with EEP and HEP
exhibited significantly different levels of severity of
smooth surface caries when compared to the control
group. The caries severity in the CHX treated group
on smooth surfaces was the same as the propolis
extracts at the Ds level, but lower than those at the
E level. The severity of the Ds was reduced by EEP
to a significantly greater degree as compared to the
control group (P < 0.05).
The oral microorganisms present in dental
biofilm are considered to be crucial for the initiation
and progression of caries. It is known that the
frequent consumption of carbohydrates, mainly
sucrose, can result in the appearance of cariogenic
microorganisms, such as mutans streptococci
(24). The ability of mutans streptococci to produce
extracellular polysaccharides, mainly glucans, has
been described as a critical factor in the pathogenesis
of dental caries and plaque formation and
accumulation (4). In this case, mutans streptococci
should be a prime target for any therapeutic agent
aimed at preventing dental caries. Therefore, the
antimicrobial activity of propolis against these
bacteria could play an important role in preventing
the formation of dental plaque and caries.
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Table 1. Chemical composition of ethanol and hexane extracts of poplar propolis.
Hexane extract of propolis
Compounds
Hexane
Benzoic acid

Ethanol extract of propolis
RT

%

Compounds

RT

%

28.88

0.47

Aromatic and fatty acids and their esters
13.54

1.76

4-pentenoic acid

n-hexadecanoic acid

42.97

2.32

3-methoxy-cinnamic acid

34.56

0.32

12-octadecanoic acid

47.09

0.52

2-propenoic acid

47.57

0.75

9-octadecanoic acid

48.58

34.75 9-octadecanoic acid

48.34

4.42

Oleic acid

49.16

1.06

Propenoic acid

51.24

2.56

Ferulic acid
3-hydroxy-4-methoxycinnamic
acid
2-propenoic acid

50.29

0.53

51.81

0.72

52.73

0.41

41.41

2.12

51.81

1.34

Cinnamic acid
3-hydroxy-4-methoxycinnamic
acid
Cinnamyl cinnamate

55.73

0.82

Cinnamyl cinnamate

55.72

1.02
57.60

13.5

Phenolic compounds
Pinocembrin

57.70

0.87

Pinocembrin

Naringenin

62.36

1.55

Naringenin

62.20

2.03

Tectochrysin

60.25

0.85

Chrysin

62.63

8.44

4,5-dimethoxy-2-phenol

51.27

1.50

5-methyl-2,4-diisopropylphenol

52.55

0.80

5-methoxy-3,7-dihydroxyflavonone

60.04

3.08

Phenol

43.86

0.52

32.10

0.70

Alcohol, ketone and terpenes
Alpha-copaene-8-ol

27.83

1.21

Beta-eudesmol

1,6,10-dodecatrien-3-ol

28.91

6.63

Alpha-eudesmol

32.22

0.80

Gamma-eudesmol

31.44

3.14

4H-1-benzopyran-4-one

60.24

9.41

Beta-eudesmol

32.12

6.77

Crysophanol

62.45

16.52

Alpha-eudesmol

32.25

7.39

2-propen-1-one

55.33

22.12

Alpha-bisabolol

33.37

2.81

2-nonadecanone

47.24

0.87

2-nonadecanone

47.23

0.63

Ethyl oleate

49.09

1.47

2-propen-1-one

55.32

12.19 E-7-tetradecec-1-ol

63.18

1.43

4H-1-benzopyran-4-one

57.67

0.54

70.73

0.24

Agarosiprol

31.73

0.48

2-hexanthiol

65.35

0.70

1-ethanone

Other compounds
1,3,6,10-dodecatetraene

30.20

0.88

2-methyl-1-1-cyano-1-butene

37.84

0.53

3-cyclohexen-1-carboxyaldehyde

30.59

0.81

Isocoumarin

52.71

1.18

Valencene

31.35

1.38

4-hydroxymethyl-3-2-methylindole

64.56

3.14

Bicyclodec-1-ene

31.79

1.13

3-cyano-5,6-dimethoxy-2-methylthio-1-phenylindole

66.70

1.02

2,5-dioxohexyl phosphonate

37.85

0.42

1,15-hexadecadiene

46.41

0.59

9-octadecenamide

54.51

1.25

1,1,1,3,5,5,5-tamethyltrisiloxane

74.53

0.40
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Table 2. MIC, MBC, and adherence values of propolis extracts and CHX against S.
mutans and S. sobrinus.
Streptococcus mutans
Extracts

Streptococcus sobrinus

MIC
(μg/mL)

MBC
(μg/mL)

Adherence
(O.D.)

MIC
(μg/mL)

MBC
(μg/mL)

Adherence
(O.D.)

EEP

50

400

1.135

100

200

0.282

MEP

50

100

1.042

50

400

0.331

EtAcEP

50

200

0.996

50

400

0.329

PGEP

100

400

1.025

50

400

0.236

ChloEP

100

400

1.021

100

800

0.258

HEP

100

400

1.045

50

100

0.406

CHX

0.5

2

0.862

0.125

1

0.277

1.051

-

-

0.287

Ethanol

-

EEP: Ethanol extract of propolis, MEP: Methanol extract of propolis, EtAcEP:
Ethyl acetate extract of propolis, PGEP: Propylene glycol extract of propolis,
ChloEP: Chloroform extract of propolis, HEP: Hexane extract of propolis,
O.D.: Optical Density

Table 3. Effects of propolis extracts and controls on concentration of S. sobrinus on plaque and dental caries development in rats, Keye’s
scores.
Smooth surface severity

Sulcal severity

Concentration of S.sobrinus
on plaque
Min-Max (CFU/mL)

E

Ds

E

Ds

Dm

EEP

0 ( 0-1.6 × 104)b

8.4 (1.4) b

3.8 (1.8) b

4.3 (2.4) a

0.5 (0.0-5.0 )b

0.0 (0.0-4.0) a

HEP

0.3 × 104 (0-1.2 × 104)c

9.1 (2.9) b

4.6 (2.0) a b

5.9 (2.9) a

2.0(0.0-7.0) ab

0.5 (0.0-6.0) a

6.0 (2.0) c

3.9 (2.1) b

4.4 (2.9) a

1.5(0.0-7.0)ab

1.0 (0.0-5.0) a

1.1 × 10 (0.6 × 10 -3 × 10 )a

11.4 (1.3) a

6.9 (1.8) a

6.5 (2.1) a

4.0 (1.0-6.0) a

2.5 (0.0-5.0) a

1.2 × 104 (0-7.2 × 104)a

8.6 (2.4) b

4.2 (2.3) b

6.4 (2.0) a

3.0 (2.0-7.0) a

1.0 (0.0-5.0) a

Treatments

CHX
Control
Ethanol control

4

0 (0-2 × 10 ) b
4

4

4

EEP and HEP were found to exhibit anti-caries
properties in vitro and in vivo in this study. Results
of numerous studies have demonstrated an in vitro
inhibition MGS growth by propolis from different
geographical regions worldwide (9,11,12,15,18).
However, these studies produced varying results,
which may have been due to the chemical variability
of propolis, concentration of propolis in the extract,
and solvent used for extraction. In addition, the
inconsistent results may have been caused by
70

variations in the susceptibility test, culture media,
and the time of incubation. Propolis has a potential
adjuvant effect in the control of dental caries (11).
However, its chemical contents vary according to the
flora of the region and the bee species. Moreover, even
within the same apiary, the propolis composition
may be qualitatively and quantitatively different,
depending on the region and period of its collection.
It is important to note that the chemical contents of
different extracts obtained from the same propolis
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batch may have differed in the same bee hive in this
study. Duarte et al. (20) showed that different fractions
(hexane, chloroform, and ethanol) of propolis from
Brazil significantly inhibited the growth and adhesion
of MGS. Hexane and chloroform fractions (at 100
μg/mL) had the highest inhibitory activity in their
study. Similarly, Hayacibara et al. (25) reported that
Brazilian propolis samples exhibited antibacterial
activity at a concentration of 200 μg/mL. In addition,
Alencar et al. (26) tested different types of propolis
and observed that the ethanol extract and chloroform
fraction were most active against MGS. Taken
together, the findings of these studies and the present
study support the idea that the antibacterial activity
depends not only on the origin of the propolis, but
also on the extract and solvent used.
One of the main sources of propolis is bud
exudates of Populus spp. (poplar) in Turkey. It is likely
that the phenolic compounds, mainly pinocembrin
and naringenin in EEP and fatty and aromatic
acids in HEP, influence some of the critical factors
associated with the pathogenesis of dental caries.
It is possible that the bioactive flavonoids, such as
pinocembrin, naringenin, and chrysin, and other
phenolic compounds, including cinnamic acid and
its derivatives, that are present in the propolis tested
in this study were involved in its biological activity
against oral pathogens.
The antimicrobial activities of propolis have usually
been attributed to flavonoids (27,28). Flavonoids are
well-known plant compounds that have antimicrobial
and anti-inflammatory properties (29). Flavonoids
and cinnamic acid derivatives have been widely
cited as the main biologically active compounds
in propolis (8,30). For instance, Ikeno et al. (11)
reported that cinnamic acid identified from Chinese
and Japanese propolis demonstrated antimicrobial
activity against S. mutans. Similarly, Aga et al. (31)
stated that some hydroxycinnamic acid derivatives
isolated in Brazilian propolis showed antimicrobial
activity. Further, Iio et al. (32) demonstrated that
chrysin inhibited in vitro glucosyltransferase activity
and glucan formation. Results of several studies
confirmed that pinocembrin and naringenin have
antibacterial activity (33,34). In addition, Duarte et
al. (12) found that fatty acids were the putative active
compounds in Brazilian propolis and influenced

some of the critical virulence factors associated with
the pathogenesis of dental caries, including acid
production, F-ATPase, and GTF activities.
Several fatty acids have shown anticaries
properties in vivo when supplemented in rat diets.
Hayes and Berkovitz (35) reported that fatty acids
acted as anionic surfactants and showed antimicrobial
activities at low pH values. In addition, they argued
that they could be selective against gram-positive
organisms by targeting the structure and function of
the bacterial cell wall and membrane.
Chlorhexidine digluconate is the most studied and
most recommended agent for use in the oral cavity
(6). It is effective against bacteria commonly found
in the oral cavity and against organisms associated
with diseases of the oral cavity (36). Despite their
significance to in vitro antimicrobial activity on
cariogenic microorganisms (37), the routine use of
antiseptics is not advisable due to local side effects,
such as soreness of the oral mucosa, irritation of
taste buds, and discoloration of the teeth, tongue,
restorations, and dentures (38,39). In such cases,
according to several researchers, propolis may be
seen as a promising agent for numerous reasons.
Specifically, it is nontoxic to host cells. In addition,
it does not cause a significant imbalance in the oral
microbiota. Finally, it has no side effects (7).
Conclusion
The development of new therapies for the
treatment of oral cavity diseases is of great importance
regarding use of antimicrobials and disinfectants. The
poplar propolis extracts showed significant inhibitory
activity against mutans streptococci. Although it was
not as effective as CHX, it was found to be relatively
effective in reducing dental caries in rats.
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